Structure, function, and expression of Drosophila melanogaster FMRFamide-related peptides.
In 1977, Price and Greenberg identified the tetrapeptide FMRFamide as a cardioexcitatory molecule from mollusc. Subsequent to this discovery, FMRFamide-related peptides (FaRPs) have been identified in both invertebrates and vertebrates. Peptides in the FaRP family contain a common RFamide C-terminus and act as modulators and messengers of neural and gastrointestinal functions. Like other organisms, Drosophila melanogaster contains several genes that encode for numerous FaRPs. Elucidating the processing and activities of multiple FaRPs encoded in a single precursor is critical to establishing their roles in physiology. In this manuscript, we describe the distribution of FMRFamide immunoreactive materials in the Drosophila central nervous system and gut, and correlate it with the expression of specific FaRPs and their activities. The unique distributions and biological activities of Drosophila FaRPs suggest that the precursors are highly processed and the structurally related peptides are not functionally redundant. The complete distribution of FaRPs in the central nervous system and gut as detected by FMRFamide antisera is not accounted for by the sum of the individual expression patterns of the known Drosophila peptides. Thus, these data suggest that one or more Drosophila FaRPs or structurally related peptides remain to be discovered.